Regulation of osteoclast differentiation and actin ring formation by the cytolinker protein plectin.
Osteoclasts are cells that resorb the bone matrix and maintain bone and calcium homeostasis. An actin ring is a characteristic actin structure that is essential for bone resorption by osteoclasts. Tyrosine kinase Src deficient osteoclasts do not form actin rings; thus, Src is a key molecule for actin ring formation in osteoclasts. However, how Src regulates actin ring formation is not fully understood. We identified the cytolinker protein plectin as a Src-binding protein by immunoprecipitation and liquid chromatography tandem mass spectrometry. Plectin is a huge protein (>500 kDa) and regulates the cytoskeleton by binding to actin and tubulin. We assessed the expression and role of plectin in osteoclasts. Plectin was expressed and co-localized with Src close to the actin ring in osteoclasts. Moreover, plectin was tyrosine-phosphorylated by Src. Differentiation and actin ring formation were inhibited by downregulation of plectin. These results suggest an important role for plectin in osteoclast differentiation and actin ring formation through Src binding.